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Abstract. In this paper, was considered the preparation of vanadium alloys by the powder metallurgy method. 
Samples of vanadium alloys of different compositions were obtained (V = 4.3% Ti = 4.2% Cr, V = 4.5% Ti = 
4.4% Cr, V = 4.7% Ti = 4.6% Cr, V-4.9% Ti-4.8% Cr, V -5% Ti-5% Cr). X-ray phase studies of the samples 
showed that all phases of the vanadium alloy contain 3 phases. The morphology of the surface of the samples 
and the average grain size were investigated using SEM. 
 
Вɜɟɞɟɧɢɟ. ɋɭɳɟɫɬɜɭɸɳɢɟ ɢ ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɚɬɟɪɢɚɥɵ ɢɦɟɸɬ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɪɹɞɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɧɟ ɩɨɡɜɨɥɹɸɬ ɦɚɤɫɢɦɚɥɶɧɨ ɩɨɥɧɨ ɪɟɚɥɢɡɨɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɭɫɬɚɧɨɜɨɤ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ. Ɍɚɤ, ɦɚɬɟɪɢɚɥ ɨɛɨɥɨɱɟɤ ɬɟɩɥɨɜɵɞɟɥɹɸɳɢɯ (ɌȼɗɅ) ɢ ɞɪɭɝɢɯ ɨɬɜɟɬɫɬɜɟɧɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɪɟɚɤɬɨɪɨɜ ɧɚ ɛɵɫɬɪɵɯ ɧɟɣɬɪɨɧɚɯ (ȻɊ) ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɡɚɦɤɧɭɬɨɝɨ ɹɞɟɪɧɨɝɨ ɬɨɩɥɢɜɧɨɝɨ ɰɢɤɥɚ (ɁəɌɐ) ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɢɯ ɧɚɞɟɠɧɭɸ ɢ ɛɟɡɨɩɚɫɧɭɸ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɜɵɝɨɪɚɧɢɢ ɬɨɩɥɢɜɚ ɞɨ 20 % ɬɹɠɟɥɵɯ ɚɬɨɦɨɜ, ɩɪɢ ɩɨɜɪɟɠɞɚɸɳɟɣ ɞɨɡɟ 
ɞɨ 180-200 ɫɧɚ, ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 370 – 700 ºɋ ɢ ɢɦɟɬɶ ɩɪɟɞɟɥ ɞɥɢɬɟɥɶɧɨɣ ɩɪɨɱɧɨɫɬɢ σ10000 600 ≥ 100 Ɇɉɚ. 
ɉɨɷɬɨɦɭ ɫɨɡɞɚɧɢɟ ɧɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɛɥɚɞɚɸɳɟɝɨ ɜɵɫɨɤɨɣ ɠɚɪɨɩɪɨɱɧɨɫɬɶɸ, 
ɪɚɞɢɚɰɢɨɧɧɨɣ ɢ ɤɨɪɪɨɡɢɨɧɧɨɣ ɫɬɨɣɤɨɫɬɶɸ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ. 
Ʉɚɤ ɩɨɤɚɡɚɥɢ ɢɫɫɥɟɞɨɜɚɧɢɹ [1-3], ɜ ɤɚɱɟɫɬɜɟ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɪɟɚɤɬɨɪɨɜ ɧɚ 
ɛɵɫɬɪɵɯ ɧɟɣɬɪɨɧɚɯ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ ɹɜɥɹɸɬɫɹ ɫɩɥɚɜɵ ɧɚ ɨɫɧɨɜɟ ɜɚɧɚɞɢɹ ɫ ɬɢɬɚɧɨɦ ɢ ɯɪɨɦɨɦ. 
ɋɩɥɚɜ V-Ti-Cr ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɢɦ ɡɧɚɱɟɧɢɹ ɩɪɨɱɧɨɫɬɧɵɯ ɫɜɨɣɫɬɜ ɞɨ 800 °ɋ, ɧɢɡɤɢɦ ɭɪɨɜɧɟɦ ɧɚɜɟɞɟɧɧɨɣ 
ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɢ ɢ ɛɵɫɬɪɵɦ ɟɟ ɫɩɚɞɨɦ, ɧɢɡɤɢɦ ɨɫɬɚɬɨɱɧɵɦ ɬɟɩɥɨɜɵɞɟɥɟɧɢɟɦ, ɜɵɫɨɤɢɦ ɡɧɚɱɟɧɢɟɦ 
ɩɚɪɚɦɟɬɪɚ ɬɟɪɦɨɫɬɨɣɤɨɫɬɢ ɢ ɜɵɫɨɤɨɣ ɪɚɞɢɚɰɢɨɧɧɨɣ ɫɬɨɣɤɨɫɬɶɸ. 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɜɚɧɚɞɢɟɜɵɯ ɫɩɥɚɜɨɜ ɜɵɫɨɤɨɣ ɱɢɫɬɨɬɵ ɩɪɢɦɟɧɹɟɬɫɹ ɦɟɬɨɞ 
ɜɚɤɭɭɦɧɨɣ ɞɭɝɨɜɨɣ ɝɚɪɧɢɫɚɠɧɨɣ ɩɥɚɜɤɢ (ȼȾȽɉ) ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɚɜɬɨɪɚɦɢ [4]. Ɂɚɞɚɱɟɣ, ɪɟɲɚɟɦɨɣ ɫ 
ɩɨɦɨɳɶɸ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ, ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɯ ɫɥɢɬɤɨɜ ɫɩɥɚɜɨɜ ɜɚɧɚɞɢɹ ɫ ɬɢɬɚɧɨɦ ɢ 
ɯɪɨɦɨɦ, ɢɫɤɥɸɱɚɸɳɟɟ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɪɚɫɯɨɞɭɟɦɨɝɨ ɷɥɟɤɬɪɨɞɚ ɢɡ ɲɢɯɬɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ 
ɢɥɢ ɢɯ ɤɨɦɩɚɤɬɢɪɨɜɚɧɢɹ ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɫɧɢɠɟɧɢɟ ɬɪɭɞɨɡɚɬɪɚɬ ɜ 1,22 ɪɚɡɚ.  ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ 
ɫɩɨɫɨɛɚ ɹɜɥɹɸɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɟ ɩɨɬɟɪɢ ɦɚɫɫɵ ɡɚɤɥɚɞɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɨɧɢ ɫɨɫɬɚɜɥɹɸɬ 33%. 
Ɇɟɬɨɞɨɦ ɫɩɟɤɚɧɢɹ ɩɨɪɨɲɤɨɜ ɞɨɫɬɢɝɚɟɬɫɹ ɜɵɫɨɤɚɹ ɱɢɫɬɨɬɚ ɩɨɥɭɱɚɟɦɵɯ ɫɩɥɚɜɨɜ, ɚ ɬɚɤ ɠɟ ɡɚ ɫɱɟɬ 
ɜɫɟɫɬɨɪɨɧɧɟɝɨ ɩɪɟɫɫɨɜɚɧɢɹ ɢ ɩɨɞɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɫɩɟɤɚɧɢɹ, ɩɪɨɢɫɯɨɞɹɬ ɦɢɧɢɦɚɥɶɧɵɟ 
ɩɨɬɟɪɢ ɫɩɥɚɜɚ ɧɚ ɜɵɯɨɞɟ ɡɚɤɥɚɞɵɜɚɟɦɨɝɨ ɫɩɥɚɜɚ, ɨɧɢ ɫɨɫɬɚɜɥɹɸɬ ɦɟɧɟɟ 5%. 
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Ɋɨɫɫия, Ɍɨɦɫɤ, 24-27 ɚɩɪеɥя 2018 г. Ɍɨɦ 2. ɏиɦия  
  Ɇɚɬɟɪɢɚɥ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɜɚɧɚɞɢɟɜɨɝɨ ɫɩɥɚɜɚ, ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ: 
ɩɨɪɨɲɨɤ ɜɚɧɚɞɢɹ (ȼɗɅ – 1); ɩɨɪɨɲɨɤ ɬɢɬɚɧɚ (ɉɌɋ – 1); ɩɨɪɨɲɨɤ (ɉɏ1Ɇ) ɫ ɫɭɦɦɚɪɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ 
ɩɪɢɦɟɫɟɣ ɧɟ ɛɨɥɟɟ 1,5 % ɦɚɫ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɜɚɧɚɞɢɟɜɨɝɨ ɫɩɥɚɜɚ, ɛɵɥ ɩɪɨɜɟɞɟɧ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɣ ɧɚɝɪɟɜ 
ɨɛɪɚɡɰɨɜ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɝɪɟɜɚ 350 °ɋ, ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɬɠɢɝɨɦ ɜ ɬɟɱɟɧɢɢ 2 ɱɚɫɨɜ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
1700 °ɋ (ɬɚɛɥɢɰɚ 1). 
Тɚɛɥɢɰɚ 1  
Cɬɚɞɢɢ ɫɩɟɤɚɧɢя ɜɚɧɚɞɢɟɜɨɝɨ ɫɩɥɚɜɚ 
T0 T1 ȼɪɟɦɹ, ɱ:ɦɢɧ:ɫɟɤ ɋɤɨɪɨɫɬɶ ɧɚɝɪɟɜɚ, ɨ ɋ/ɱ 
1. 20 ℃ 350 ℃ 00:38:40 512 
2. 350 ℃ 1700 ℃ 02:38:12 512 
3. 1750 ℃ 1700 ℃ 01:00:00  
  Ɉɛɳɟɟ: 4:16 - 
 
ɋɴɟɦɤɢ ɨɛɪɚɡɰɨɜ ɞɥɹ ɪɟɧɬɝɟɧɨɫɬɪɭɤɬɭɪɧɨɝɨ ɚɧɚɥɢɡɚ ɩɪɨɜɨɞɢɥɢ ɧɚ ɞɢɮɪɚɤɬɨɦɟɬɪɟ ȾɊɈɇ–3Ɇ ɩɪɢ 
ɧɚɩɪɹɠɟɧɢɢ 30 ɤȼ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɫɤɚɧɢɪɨɜɚɧɢɟɦ ɪɟɧɬɝɟɧɨɜɫɤɨɝɨ ɩɭɱɤɚ ɜ ɢɧɬɟɪɜɚɥɟ ɭɝɥɨɜ 18–
150 ɝɪɚɞɭɫɨɜ ɜ ɮɢɥɶɬɪɨɜɚɧɧɨɦ ɦɨɧɨɯɪɨɦɚɬɢɡɢɪɨɜɚɧɧɨɦ Cu–K ɢɡɥɭɱɟɧɢɢ. 
ɂɫɫɥɟɞɨɜɚɧɢɹ ɦɟɬɨɞɨɦ ɊɗɆ ɜɵɩɨɥɧɹɥɢ ɧɚ ɫɤɚɧɢɪɭɸɳɟɦ ɷɥɟɤɬɪɨɧɧɨɦ ɦɢɤɪɨɫɤɨɩɟ QUANTA 200 
3D FEI ɩɪɢ ɭɫɤɨɪɹɸɳɟɦ ɧɚɩɪɹɠɟɧɢɢ 35 ɤȼ ɢ ɪɚɛɨɱɢɯ ɭɜɟɥɢɱɟɧɢɹɯ 50–10000 ɤɪɚɬ. ɗɥɟɤɬɪɨɧɧɨ-
ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢ ɧɚ ɷɥɟɤɬɪɨɧɧɨɦ ɦɢɤɪɨɫɤɨɩɟ ɗɆ–125 ɩɪɢ ɭɫɤɨɪɹɸɳɟɦ 
ɧɚɩɪɹɠɟɧɢɢ 125 ɤȼ. Ɋɚɛɨɱɟɟ ɭɜɟɥɢɱɟɧɢɟ ɜ ɤɨɥɨɧɧɟ ɦɢɤɪɨɫɤɨɩɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ – 
ɨɬ 10000 ɞɨ 52000 ɤɪɚɬ.  
Ɋɟɡɭɥɶɬɚɬɵ ɢ ɢх ɨɛɫɭɠɞɟɧɢɟ. ȼ ɩɪɨɰɟɫɫɟ ɢɡɝɨɬɨɜɥɟɧɢɹ ɜɚɧɚɞɢɟɜɵɯ ɫɩɥɚɜɨɜ, ɛɵɥɢ ɩɨɥɭɱɟɧɵ 
ɨɛɪɚɡɰɵ ɫ ɪɚɡɧɵɦɢ ɯɢɦɢɱɟɫɤɢɦɢ ɫɨɫɬɚɜɚɦɢ. Ȼɵɥɢ ɩɪɨɜɟɞɟɧɵ: ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɢ 
ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɝɨ ɫɬɪɨɟɧɢɹ ɫɩɥɚɜɨɜ; ɪɟɧɬɝɟɧɨɞɢɮɪɚɰɢɨɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ. 
ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɩɪɟɞɩɨɥɚɝɚɥɨɫɶ ɩɨɥɭɱɢɬɶ ɜɚɧɚɞɢɟɜɵɟ ɫɩɥɚɜɵ ɫɥɟɞɭɸɳɢɯ ɫɨɫɬɚɜɨɜ: V – 4,3 % Ti – 4,2 % 
Cr (ɞɚɥɟɟ ɨɛɪɚɡɟɰ №1), V – 4,5 % Ti – 4,4 % Cr (ɞɚɥɟɟ ɨɛɪɚɡɟɰ №2), V – 4,7 % Ti – 4,6 % Cr (ɞɚɥɟɟ ɨɛɪɚɡɟɰ №3), 
V – 4,9 % Ti – 4,8 % Cr (ɞɚɥɟɟ ɨɛɪɚɡɟɰ №4), V – 5 % Ti – 5 % Cr (ɞɚɥɟɟ ɨɛɪɚɡɟɰ №5). Ɉɞɧɚɤɨ ɩɨɫɥɟ 
ɩɪɟɫɫɨɜɚɧɢɹ, ɫɩɟɤɚɧɢɟ ɢ ɨɬɠɢɝɚ, ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɧɟɤɨɬɨɪɵɯ ɜɚɧɚɞɢɟɜɵɯ ɫɩɥɚɜɨɜ ɨɬɤɥɨɧɢɥɫɹ ɨɬ ɡɚɞɚɧɧɨɝɨ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɮɚɡɨɜɨɝɨ ɫɨɫɬɚɜɚ, ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɪɟɧɬɝɟɧɨɞɢɮɪɚɰɢɨɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɫɩɥɚɜɨɜ, ɤɨɬɨɪɵɟ ɩɨɞɬɜɟɪɞɢɥɢ, ɱɬɨ ɜɨ ɜɫɟɯ ɨɛɪɚɡɰɚɯ ɜɚɧɚɞɢɟɜɨɝɨ ɫɩɥɚɜɚ ɩɪɢɫɭɬɫɬɜɭɟɬ 3 ɮɚɡɵ. ɇɚ 
ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɪɟɧɬɝɟɧɨɝɪɚɦɦɚ ɫɩɥɚɜɚ V – 4,9 % Ti – 4,8 % Cr ɜ ɨɬɨɠɠɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. 
 
 
Рɢɫ. 1. Рɟɧɬɝɟɧɨɝɪɚɦɦɚ ɜɚɧɚɞɢɟɜɨɝɨ ɫɩɥɚɜɚ №4 
104 XV ɆȿɀȾɍɇАɊɈȾɇАə ɄɈɇɎȿɊȿɇɐɂə ɋɌɍȾȿɇɌɈВ, АɋɉɂɊАɇɌɈВ ɂ ɆɈɅɈȾɕɏ ɍɑȿɇɕɏ «ɉȿɊɋɉȿɄɌɂВɕ ɊАɁВɂɌɂə ɎɍɇȾАɆȿɇɌАɅɖɇɕɏ ɇАɍɄ»  
Ɋɨɫɫия, Ɍɨɦɫɤ, 24-27 ɚɩɪеɥя 2018 г. Ɍɨɦ 2. ɏиɦия  
  ɂɡ ɪɢɫɭɧɤɚ 1 ɜɢɞɧɨ, ɱɬɨ ɧɚ ɪɟɧɬɝɟɧɨɝɪɚɦɦɟ ɩɪɢɫɭɬɫɬɜɭɸɬ ɞɢɮɪɚɤɰɢɨɧɧɵɟ ɦɚɤɫɢɦɭɦɵ, ɤɚɤ 
ɬɜɟɪɞɨɝɨ ɪɚɫɬɜɨɪɚ ɜɚɧɚɞɢɹ, ɬɚɤ ɢ ɞɢɮɪɚɤɰɢɨɧɧɵɟ ɦɚɤɫɢɦɭɦɵ ɬɢɬɚɧɚ ɢ ɯɪɨɦɚ. ɋ ɩɨɦɨɳɶɸ ɪɚɫɬɪɨɜɨɣ 
ɷɥɟɤɬɪɨɧɧɨɣ ɦɢɤɪɨɫɤɨɩɢɢ, ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɧɵ ɫɪɟɞɧɢɟ ɪɚɡɦɟɪɵ ɡɟɪɟɧ, ɚ ɬɚɤ ɠɟ ɛɵɥ ɩɪɨɜɟɞɟɧ 
ɫɩɟɤɬɪɚɥɶɧɵɣ ɚɧɚɥɢɡ ɫɩɥɚɜɨɜ. 
Ɋɚɡɦɟɪɵ ɡɟɪɟɧ  ɜɚɧɚɞɢɟɜɵɯ ɫɩɥɚɜɨɜ ɪɚɡɧɵɯ ɫɨɫɬɚɜ ɨɤɚɡɚɥɢɫɶ ɩɪɢɦɟɪɧɨ ɨɞɢɧɚɤɨɜɵɟ. Ɏɪɚɤɰɢɨɧɧɨɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɡɟɪɟɧ ɩɨ ɪɚɡɦɟɪɚɦ, ɜɚɧɚɞɢɟɜɵɯ ɫɩɥɚɜɨɜ ɪɚɡɧɵɯ ɫɨɫɬɚɜɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 2. 
 
 
 
Рɢɫ. 2. Фɪɚɤɰɢɨɧɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɡɟɪɟɧ ɩɨ ɪɚɡɦɟɪɚɦ, ɜɚɧɚɞɢɟɜыɯ ɫɩɥɚɜɨɜ ɪɚɡɧыɯ ɫɨɫɬɚɜɨɜ 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɢɛɨɥɟɟ ɦɟɥɤɨɡɟɪɧɢɫɬɭɸ ɫɬɪɭɤɬɭɪɭ ɢɦɟɟɬ ɫɩɥɚɜ V – 4,9 % Ti – 4,8 % Cr, 90 % 
ɡɟɪɧɚ ɤɨɬɨɪɨɝɨ ɢɦɟɸ ɪɚɡɦɟɪ ≤ 100 ɦɤɦ.  
Ɂɚɤɥɸчɟɧɢɟ. Ɇɟɬɨɞɨɦ ɩɨɪɨɲɤɨɜɨɣ ɦɟɬɚɥɥɭɪɝɢɢ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɨɛɪɚɡɰɵ ɜɚɧɚɞɢɟɜɵɯ ɫɩɥɚɜɨɜ, 
ɩɨɬɟɪɹ ɦɚɫɫɵ ɧɚ ɜɵɯɨɞɟ ɫɨɫɬɚɜɢɥɚ ɦɟɧɟɟ 5%, ɫ ɩɨɦɨɳɶɸ ɪɟɧɬɝɟɧɨɮɚɡɨɜɨɝɨ ɚɧɚɥɢɡɚ ɢ ɪɚɫɬɪɨɜɨɣ 
ɦɢɤɪɨɫɤɨɩɢɢ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɫɨɫɬɚɜ ɫ ɧɚɢɛɨɥɟɟ ɦɟɥɤɨɡɟɪɧɢɫɬɨɣ ɫɬɪɭɤɬɭɪɨɣ. 
ȼ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɩɥɚɧɢɪɭɟɬɫɹ ɩɪɨɢɡɜɟɫɬɢ ɢɫɩɵɬɚɧɢɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɨɛɪɚɡɰɨɜ, 
ɞɨ ɢ ɩɨɫɥɟ ɨɛɥɭɱɟɧɢɹ ɬɹɠɟɥɵɦɢ ɧɟɣɬɪɨɧɚɦɢ.  
ɂɫɫɥɟɞɨɜɚɧɢɹ ɜɵɩɨɥɧɟɧɵ ɩɪɢ ɮɢɧɚɧɫɨɜɨɣ ɩɨɞɞɟɪɠɤɟ Ɇɢɧɨɛɪɧɚɭɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 
ɋɨɝɥɚɲɟɧɢɟ № 14.575.21.0123, ɢɞɟɧɬɢɮɢɤɚɬɨɪ RFMEFI57517X0123. 
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